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Abstract: 

PURPOSE: To attain the non- 
volatilization of data by mounting 
a non-volatile memory chip, to 
which writing and erasure are 
enabled, and a RAM on the same 
package and constituting one 
semiconductor storage device. 
CONSTITUTION: A chip control 
signal CC is changed over from a 
high level to a low level, a Flash 
is brought to a standby state and 
stored data are read from the head address of a DRAM. A CPU changes 
over the chip control signal CC to the high level, inputs a command 10H to 
the Flash through a data bus DB, and indicates write operation while 
inputting read data from the DRAM as write data. The operation is 
conducted to all stored data of the DRAM, thus transferring the stored data 
of the DRAM to the Flash. When a power supply is interrupted, data stored 
in the DRAM are broken, but the same data can be stored in the Flash. 
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J 

*M*9i i ©#a»#Ei&gii. 

SyZMR AM t\*m UE1£^;B£&:2£ 5 £ t\Z> t> 
[ia#$I5] ±E*J*Stta>**y^:/f4> H8cd 

2 . rnxm 3 xbr^js 4 o*m#t®6&Wo 
(♦■ttwwu «*«2, m&mz. m*m4x 

fctt**l«BlKfc<fcD^>yA • 7^irX • *^y^y 
8 ] ±B*#58tt©* * U ^y^ty 

313, M*9I4« MM5XI4MM6 0¥«ttBttM 
[MM 9] ±B*#Xtt;*^y^:/07^izX 
A • r^-tx • **y^y 

atW'bcTft^ctftwittMjwii, mm 

2, MM3, MM4, MM5. MM6. mjjm 
[MMl 03 «»Wlc»#a*tM**t?IIB»c$n 



2) #BB¥5-2 9 9 6 1 6 

2 

±ew* ; ey^:/0BT7 s -*©iEai 

[0 0 0 1] 

W [0 0 0 2] 

&mmisXm&W>f\F*fft?1k*7 5yi'2L (Flash );* 

1988*|U0J!* 7-f • -f f f — V*r—jrj\, * 

7 V y y H-Xf-h * >y !V (IEEE JOURNAL 0 
P SOLIIhSTATE CIRCUITS) VoI23 No. 5, H1157-H1163 

[0 0 0 3] 

tVO^ASftoTV^. -e^T> *B891*^f4, ft 
87£izX#nJtlgfcR AM /Cy4r— 5?lc&tt;£tt 

«» « t *t r * x - * <D*&fMt zmmvit #3*#Etg 

[0 0 0 4] C4>XH0BttI4. ttv>JBMf<&J;V>*HBfc 
0 ^eWr-t©»^fl!)B«lt«a^»ai4, *9i*ffl#<DE 
[0 0 0 5] 

"IIBlC^nfcWSSttO^ty^y^RAMtSW- 
O/Xy ^r-^lC*«ES*T 1 O(0^»#E«Sia*«^ 

f ^„ 

[0 0 06] 

7 [f^ffi] ±ELfc¥Rfc«fcnK, ^*y7^-feXI4RA 
M U Tff 5 C t (C £ 0 iiS^lfc A COM 

m^m<v. mm&mm-?2>m\zRAM<Dy : --*tt& 
* ^ y ic ^ %&ts c t \z «k o 5*- * o^mmt * 0 

[0 0 0 7] 

[0 0 0 8] r©^«W04 £ ^E«8IBJ4, nBfcjft 
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(3) 

3 

OCD^U^y^DRAMtFLASHlS, #l^fg$ 

£o io 
[0 0 0 9] ^^'J^y^DRAM^OT^ftlt 

XhD-^fRASB, ^7A7Hl/XXhD-^ 
fCASB, ^-f h-f WE BRtfUJ*>f ^ 

-^HfOEB^. Z<DmmM<D**V?y?F 
LAS HH WIBttttO^^i/aL^^Uttt*^?). m 
±5 y ^S!R AM KflHiTT' H 1/ y 

^^'J^^^DRAMt^ilCD^rHl/X 
XhD-^fRASB, ^J7A7HmhO-^ it? 
KASB, ^-f h<*~:/^TWEB&tfffl;^* 

-:/;wbt o e b -5 ic$n^>c 

[0 0 1 03 £nB©fflfPS3B4;L nvtr-VtmrZK 
fe?Z>h<D&#Mfct<ftX* 5t««w»^^»*$n 

^ y y D RAM£FLASH<hlZt3U DRAM^- H t. 
FLASHt-HtSWD^MMKCdtffcl: 

^t'Jfy^FLASH©i«f*VW-f>t JO 
-y>X«»IC^nT, ^^U^^T'DRAMC^tT 
;* ^6 U 7 ^ -fe X ^fr^tl* V>5 D R A M^E— H \Z 2 il 

^ ; EU^iy^DRAM©^^VW^>tr-y> 
X^SilCl^nT. ^U^y^FLASHICttLT** 
UT^irX^fTtJn^^V^ FLASHY- Fic^n 
-5. dOFL ASH^e— HtC43V^T, ^^'Jf^^DR 

amu eiii^icrtSBf^tt^n^a^u^u-/ vj.® 

ft fc <fc r> X ff fc> n -5 -fc 7 ; V U 7 1/ y a ^ - K I c A o * 
[0 0 11] «S*8T», tt5 V<&cfc5fc«««jB£SB^ 

vcct, @«i©»jfi*ttvssa:3&«rt«"e*3ift$n 
flashu *©»€ra*^«*»fp©fc«)ic^»t 

[0 0 1 2] *£MIR3*l&:tr>*S. 5VI-0FASH 



9 9 6 1 6 

4 

fc, 3. 3V^«ffl^5DRAM, FLASHY 

[0 0 13] ^SCDV^^Un>hTrL-^vX^Ai^ 
Sfc&tfCPU^£J8j£3n£. CPUH IE?|lC«mT 
3 > tr a — * vX 5r ATte v-f ^ a ;/ a ir >y If t f*n 

TV^COT. £TF* CPU£T^D:/D-fe*y1f<Z>£5 
icff-Sfcco^-rs. V-f ^Dn>tfa~^>-X^A^IC 
»^P^7AROM, 5VXX£IBt&&§, 
- F^coA^gH^r^ X^U-f *>;/U >^ tV^fect 

[0 0 14] v-Y^p^air^ifCPUiCctD^sn 
fc7Hl/X^H 7HWX;UAB^IbT7Fl/X 
fn-^:««$n5. 7HWXf3-m ±BE*£ 
ttiBtegBICid DSTWc7H UXT&5 

^n«rTFi/x^;^^u^-9-ic^*r^o rni/ 

Xv;^7l^irm, X^©THl/X^:Y^<DTHU 

*l&7 HPXX hD-^RASB, CASBICHJ8 
LT«»«WlcaB$-ar*. 7Kl/Xn»^77^ ±13 

[0 0 15] v^n:/D^yifCPua>6£j&2nfc 
«fP«**tt«*P/XX CB^ LT^ -f 3 > h D- 

»*a*/K*fflb»ffft»lfp-r*«»«*4:, ±127 
HWXT f rj-^tc s fcO^$n^cX^i:Y^co7HU'X 

mn<nmj)*<i *>>?mmi*&ftx. ±t27Hi^xx 

hn-^RASB, CASBWHIW^M 
^OEB, h-f ^-y;i/M^WEB&^ty^3> 

[0 0 1 6] r-^A'y77lt V-f^D^Pt^^C 
PUO^-^A'XDBlC&J^nT, #€T^X-^<h 
R» W L 5r- ^ $ if ^> A y 7 r Xafe 0 , 

^(C^IK^n^V^t, 7-^7 7 7*^71^ 

v>£n*. v-f ^Dya-trylfCPUco^ 

V^fcA/Xl-y^Sn, i£^ffl7HWXi:UT7Hl/X 
[0 0 1 73 ^2(C«, Flash7^£DRAM'ME>^— ^ 

jo^$ntv^, ora*. v< ^D^D-k^ifcpu^ 
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5 

C£/W U^;HcbTFlash^ttlk$^ x-*AX 
DB^IIT37>K3 0H^AOT^ C<om. DR 

[0 0 18] FlashlC:fcV>Tte* ±IS3 V > K 3 0 H 

g »«S»«£tftfr*>ft £ £ £ I;: £ o T£ c> L£ v > 
JlfcDfi0tt<>:fcD1»*. E P ROM (-f If 7^ • 

^D^7T^ • U — H • ^>U— • «U) ©<fc5K: 

[0 0 2 0] ±m<D£5fc*7U7<i FMK7'* > «&. & 
7-f»fTC«* ftf^«BE^ft«EVCCJ:03eiC«K 

X-f>*y*>F£fr5. 

[0 0 2 1] mm<D^Uy-i h^£H*fcflM7Fl' 
L £ »MflE#qt < 5 n& ;* * 'J J: D iB* 

wi*jBE£ftfc-r*c:fc&<, jEiticfffiottBEicne 

[0 0 2 2] ^-f^n^Pir^i^CPUtJ, ±BO<fc5 



(4) »RPF5-2 9 9 6 1 6 

6 

c c * A-f ut/w a ^ i/^;nc^ o mt, 

Flash£X*>A-ftt«BU ft^TDRAMSISttfc 

Lry-Ht-Hir-rft. dramo&ht 

FlxX^&Ettx-^OR^fflUfcfxS. 
[0 0 2 3] ^^D^DtyKPUH DRAMft* 

XD B SrilUTF lashlcn v> F l 0H€rA^jL, 
&*»)f££ffi^T£ ±EDRAM^5CDK* 

-f *ffoTK*ajL®^ w l" t£ft.&£T, 

»#£*A^X£«£31*S. C10>|flL DRAMI1 ± 
EWCCOA-f l^Vfc»J6LT-fe>l'7 y 7 l/y v-o. 

t-Ficsmru*. 

[0 0 2 4] Sk±<D<2)£<3><DWl1fc&* DRAMO^Btg 
^ \ZM LTfr 5 CI <hlC<£ D> DRAMOBtS^-* 

£FIasniCfte2t2i*S. dCO&lt* £ ©5SJMW>¥*# 

^n^^^-^&Flash^EtS^^Sdi; 
[0 0 2 5] B3K:WU DRAMAS Flash^Ox—* 
^^tit^S. MbPMBA3n*&. v-f^D7D 

DBSriiLT3V>F0 OH^A^. C 
O J: 3 ft U - Ft- F *»^"T £ 37>F Xii L 
&<Tt>KiMOEB^WEB©l/^;H:J;oTFIa 
sh^aHlKHcy-F^-FUT^ck^. C(0P4> DRA 

A-f -f > e-^ >x#S8icfc£ i t «bfcHr^7 y 7 i/y 

[0 0 2 6] FIashtC*3ViT^ ±E^1V > F 0 0 H£ 
U DRAM*7-f K-NCUT, ^t-57HUA 

IC±EU - K^-* £§£&tlo ^ow, m^ccon 

[0 0 2 7] J£TF, ®t®©»fP**FIashtDRAMC!) 
*k»7FPX*TfTfcnT, ±Ex-^te«»fP^T 
T£o ilOJ;3^-7-^teSll6f^lC<ki9> DRAMicti 
flRXWWO^-^&ElSS^SCt^T^r, mgiS^f 
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7 

[0 0 2 8] FIash*^DRAM^CO^~^ 

D f ;/ 7 3 > h D — JWII^ C C j&V W tlX F 1 a 

sh^-KTWf^tX*. Z<D£%. i^RAS B<DD»> 

u^;nc<tof y n> m^wEB(DD^ix^ 

FlashTH «»S*Kr<Tfcfcfcu ±B©±5JftW*» 
f^&»^r*3V>H3 0H*«2|5|Jij«UTA*$nc: 

[0 0 2 9] -fKXWH m^RASBtm^OE 

i /ott/w-f >tf-y>x«jBfcsnr*^ 

Ify h I/0 7^r^#-U>^l:fflV^n5. -Tfc 

t-^^-U >^(:<J; DIE I /O 7 0n«^ 
[0 0 3 0] <2>£>S8ffl> v^Dr/n-fcyi^cPUlcj; 

RASBODC;l/^H:«}:DX^©7h>X^Xl^ 

we B<E>/\-f UUWcJ: 0 ij- k*- HWI^snt, 
[0 0 3 1] ®OMW, v-f ^n^D-fe^U-CPUIwck 

Flasb^E-KjWftK$n*. m^RASBCD 

p^l/^H:«);0f y^a«$ti-&ttt>^ x&© 

7FUXM^X2«0^n^ m^WEBCOD^lx 

O^A^$txfcn*r>H l 0H£&0&Oo £tiic£ 
0, FIashlC^LT^-1' h^r-H^m^^n^o 
C A S B(OD^ l/^H:<t D Y^C07 H 



(5) W5-2 9 9 6 1 6 

8 

[0 0 3 2] ftfcffllRSn&V^t, i^RASB, CA 

s b &tfo e b <d u y w<mz& o e»»€r&#»{&&t 

^D^Dt^l^CPUtt, x-*#-U>^cJ;0±B 
I/07OD^l/^SE8U U^'VCDS 

&ff LT±BD R AM*> e>R*ffl € F 1 ash(C 

»Sfctrtv>5»fffc*Dil-r. :©^Tit ±B 
co J; 5 ft f y 7u > h D-;HI*f C C <o/ W V^)\/u 
Vl"<MZ!kVT* i^JEEVPPtel 2 V/ 5 V©J:5 

[0 0 3 3] 05twH DRAMfr£ Flash's.^-* 

snr^«. (Dcojm v^^D^a-t^ij-cpu^i 

Of y^3>hn-;i,M^CCdV\'i'l/^$nTFIa 
^webodoi/ 6 A-f 1/ * ^ > y 

Tx-^ffi^l/OlCAaanfcn^FO 0H£J&0 

*3T>F0 0HM^ «t>37>H#A*Lft 

OTC A S BOD^l/^HcHMLTA^Stlfc 

30 7HUAa^XltYl«CJ:0aR$nfeFlash^tU 
•fe;WDB«y— 5^ F D A T A&mjj ^ n^> tt 

[0 0 3 4] T-f^D^D-feyU-CPUfcJ: 

R A S BCDD^U^H^^DX^COT H1/A«^X 2*t 
«t 0 ^ * t!T«» $n^ttt>!CX^ OMRIkffA^ff t> 
n^». ^V>T, *7A7Hl/X7hD-^CASB 

od»)h;h:J: 0 y^cot h'lxAm-^Y 2^0^^ 
^ n, m^WEB<Dn^W^KCcfcO^-r KWB« 
^tlT, ±BFIa8h^f>R^m$nfc^-^FDATA 
^DRAMOfMf-^DATAtlTlR^nfe^ 
t'J-fe;H^^^^tl^>, ^T, (Dt[^«JCDRAM^ 
^^COTHl/AXS, Y3CD|^mL<£fT^ S^L^: 
^^®^^ICDRAM€r^< h^-HtlTf^M 

[0 0 3 5] gJ6|-«, ±M¥\*sh*^)<0--mmMV> 
50 isV3>O£5teim<D*m<t&fc±\Z&\,*TM0LZtl 
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(e; 

9 

X (DXJlJj&tfiD R AMC^t^ntV^ d £#fljfl 

[0 0 3 6] ?y7n>hU-)Vm*CCfcTffo(DMW 
WRASB, CASB, WEB&t;0EB^&O§i 
^te, 3>hD-My77 (Cootrol Buffer) \ZXil 

K7£ Y-fv YKy 7r (Output Buffer)^7 KUX/1 
S/7r(Add. Buffer) n*. 
[0 0 3 7] 3 > h D-;W\ # y 7 7 ^1 Ife^ WMf 
R AS B, CASB, WEB&tfOEBte* D>hP- 
(Control Decoder) ic^$&$n, ££*?Kjf£ 

- (DRIVER) > X?M*Xl/>?X*(Status Register) # 
> X7M^X5y^(Status Latch), 3Y>Ht3- 
^(Command Decoder) , -f h/ty 7 r (luputBuf f 

erK ±tB7 , 2 hAy y?~IkXf>7 H UX/ty 7 7 

[0 0 3 8] av>Hf3~^ll -f>7 r yM-/77 

fc^m^^X^-^X^y^^bTpJ-^ hn>hn 
— ;p (Auto Control) t-ha>hD- Jl/ 

wt, ±exh ^x7^^&#fl9u^^«ia&fT^. 

7Hl/Xi^l/7i' h^cos#^/^xsr^^ 
[0039] ^vcc^e>w$n§5V(o«j;^^i 

^'J77^ -Rfr'r—itM* V—? (Verify Voltage Ge 
n) lCA7j$nx, :uT7-KI«l/^MK 
n^U77^ffl^3. 5 V(Dcfc5&<S^jBE<D 

S. ^;Px—^*fe>U- (Voltage sensor) m^«JE 
[0 0 4 0] ±«F9<f /ttt, ±gB<Z>ck5ft:^JEVC 

c, vppRc/ismjE^^^T, xx^-y (x-d 

EC) IC^Oji^^nfe^-H^co^W^i:, 50 



4$B8¥5-2 9 9 6 1 6 

10 

< Xl^©V-XX^yf (Source MOS) l:««$n 
fepJIgJC^n^o ^n^. Vyh-feU** (MAT sel 

ector)tcj:om^^^^n^yDy^^^^n^ m 

[0 0 4 1] hMATtDT^&te, Y^- 

b (Y-Gate) KJ; 9giK$nT, ir>X7>:/S AO 
A7jt^-rh^!y^ (Write Latch) OfflTjK&J^n 

<2&ii^-*&j;:±i2i:>x7>:/^< h^^^is 
#»7£*y£$n*, 

[0 04 2] r-fyy^ (Data Latch) te, 8/H b 
(8B) #©«#fc#?-*©K*£fr^ /^'JV^ 
hMATIC^tbT 8X8 (= 6 4 h) C0^-v#1* 

^i)^-^^y^\zm^^n, t<Dmz-mvx±m 
8 x 8®0**vtMztt?z*-i?m&&&imt>ti 

[0 0 4 3] -f>;/y hMy77©AMft7^h? 

aasttSo 1 /o 1 ttcwBsn^w 

[0 0 4 4] ±IBCDcfc5IC7Kl/XXbD-:/m^RA 
SBtCAS BJcP^LT^r^JWlCA^^n^X^ 
7Hl/Xi^tY^7h>XH^l *1©7HW 
•f A i HI/^ty77l:A*SnS. X# 

©7Ki^xm^«> x^n-^izA7j$nr> 
»sn*ttfeic»7-H«©a«e**«»isan*. y 
%<dy vuxmmz. y^u-^\zxii^n. ^itt 

[0 0 4 5] 7H1^X^^^ (Add.Lacth)«. ^UV 
y hMAT$:^Scc^ir^^R^yP^^#(iT^^pJ 
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11 

[0 0 4 6] H2 1CH JtB^U^y hMATtf 

OS (ffiilMOS) *«®B©»iSa*fcJ:^T»j« 
Stt*. RHC^ViT, Pft>^MOSFETH 

[0 0 4 7] wcMHsnfc^ *MHBii. Jtmsa 
>wmosfeth frfr**ntows&m\zi&ft& 

R ft* L TJUrt 2 tt&# U 5s U 3 >*> 6 ft * £ 9 ft y- 
sns, £n(C«fct?T, *-<0±fc«MG«* 

nfcM©N^t>^Mos f e T©*fioai«y- 

•Ml*. *©±lC»J5KanfcP^ir>^MOSFET 
©SSy-h&flWW*. Pft>^MOSFETO 

a6«y-hr«:t>^Na!^i;MB«ii, irawmvcc 

Pf t >^MO S F ET3W^«$n5Ni!»)x 
N^t>^MOSFETtW»ttlB 

ts*^ttPi!^x;p«wc^$n, p^t^Mo 
SFETUNlS«±l:M$n§o 

*5^T> MOSFETW»y-Mtff)B«h7>^ 
X* (IGFET) ©»*Tffl^TV>*. 

[0 0 4 8] ±g2^^:U^y hMATtlT, 
T«^Wl:2^W : eU^Py^MB 0 tMBn^ 

ic^$nr^-5n>hD-;py-ht7D— >^y 
-hfc#T*X$'y*Fy-h#HB©;**y-fe/l' 
Blt^t U »?-MO S F ETM 1 ^ M8) <h> 7— F 
iWO-WmMr^iDO, Dl-Dj, Dj + 1 

»l:«RSn»^^ »OEPROMO^^«Jt^ 

d — "5r-f >^y- h £y-x«uctt«3n*y-xiiBa) 

MH^ffl^cE P ROM©i^(hI^Sfc0T& 



(7) W5-29 96 1 6 

12 

[0 0 4 9] ±E«^»k:^$nTV>'5^ ; EU^Uy^ 
MBOiMBnft REfrtCEBSft&^y-fcfl'M 1 
tM2^M5tM6 (M3tM4^M7iM8) © 

(Wm) lc»«d*n*. 7-F&W0, WraH »7— 
PF^/t^WA-rd^^XttBBLVCO, LVC 

□ 9l"*;Wc;Sn&&, ^7 hfflMOSFETQl 0 £ 
Il/TD^P^feA^nt'Nft >^;hmosf 
70 ETQ8^^7^S8IC, Pft^MMOSFETQ 

7 £tllC«fcD, K«EEVPPj&V7- 

F*wofce*&n*. ±fBx3-^ie]?SDEccDm^ 

aWA^fW^Mfc^ttt, hJBMOSFETQ 
1 0 ^IlTN^t >Mf!MOS FETQ 8 

t >^SMOS F ETQ 9^t>«I8tftot, A7J 

m^s:^mjEvpp*T^<-rs, ^ntj;^ p^^ 

>^iMOS F E TQ 7 fc^ttJBfcrr* Z tWCI* 
20 S. c:<Z>J:'5ftA*ffl#0±#JCfPv>*y hiflMOSF 
E TQ 1 0^7«l8lCft^fc«e), WSSJEVCCTK) 

»DECrt^-3TB«BEVPP^&B««*^«nTU 

vpptevccic^o^A^ns. 
[0050] rau^jcfiaa^njt^^tu-fe^Mi, M3 
2 £m 4 f u-f >«, fnfn^tsf-^iD 

8 fh >rau ^n^n^-r^^-^^D j tD j + 

30 HCftftSnW*. ^tU^Dy^MBOC^'Jt 

CS0l:»8*n, WJ^Dy^MBnO^W 
M5-M8©V-XH -£ttlZ»J&L&#By-XflfeC 
Snl:^$n^. 

[0 0 5 1] WfcffflBSn&V^ 8tryh (**Htt 

1 6 tf ^ h*) aj^ttMte? ho#ttTo>«€ra* 

[0 0 5 2] ±fi 1 90^ t «J 7 l/^f €»*t^ftr- 

n^cSiRm^YO, Yl-Yj, YJ + lfeSHt*Yy 
-h£LTtf)#^A (^J) IR^^MOSFETQ 

2 0, Q2 1~Q2 4, Q2 5«H/T, *If-^I 

/WA0oa*Sfi:j|«$n5. e:coS^^T>7 r 

WA0I1 nWSS^D0-D7<D^^, #**r<&D0«il 
50 A^y77©ia*WDiM« , 5MOSFETQl 
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5, / > W7xmHVP££tt£MOSFETQl 6RZf 
fH3Pm^PROG££tt£MOSFETQl 7fr*>UZ> 
S^@B^e>8iJ5fc3tU i$mjE*gTVPPtf>^EE£&ji 
^-^HCDfCfeA^o MOSFETQ16«, MOS 
FETQH^Ql S<DFU-i>tY-hm\Z&m£EV 

OSFETQl 6 tf)|f Al3«fco*t\ £n£CDSJE£#£!l 
lti>«r©MOSFETQ17 ( Q 1 5 ICMD^tt^fl 
EE£<g$te-££. if? 

[0 0 5 3] ±l2^a7 ? -^«|CDIC^ ft^lC&^T 
X^f^MOSFETQl l^UTt>X7>ySA 

EW£fr5MOSFETQl 2-Q1 

4 t Tm& £ ft£ >A T > 7" S A 0 £lfJ6& t 

t*. ±>xy>^sAo<Dm^n&vcc 9 i*, mz 

«£EVCCj^«»$n, «*^U7r-f«flCtt±IB5V 
3. i^MOSFETQl ltt, Wi^PROG^ 

•ttiWt>77>ysA0OA»i:«»*hfti:tttft 

COO 5 4] XmT-pmCDlzWE&mzWtt^V* 

SFETQ1 1£®LT* fOy-X^^tl^N? 
^>*;i^<Z)*gi|iMOSFETQl 2CDV-XlC^$ ^ 

n*. co)*gijiMosFETQ 1 2<D\*u<i>tnmn 

$nfcP^Y>^;^C0^?SrMOSFETQl 3#t£tt 
*>n$o ±§2£ffiMOSFETQl 3te, WtfrMLWlft 

[0 0 5 5] ±i2it«HMOSFETQl 2 j§< 
t"££#>, X-fy^MOSFETQl 1 ^Lfcifc®^ 

-^hcd(d®jbe«. Emmm®tot\,Tf?m'r&<i> 

&<hLT<ZM >A-^@KN3coai^m#«, ±E*iffl 
MOSFETQ1 2©y-Mc«*«n*. *&, ±13 
V-XA^Ctt, 'J^y^tLTMTSMOSFET 
Ql 4«hl,T*«« t VCC' fr£7*-i?Ty7tfi 
frtltlZ. £0>MO S FETQ1 4 COY— h 

C0 0 5 6] ^^U-fe^K^fflt^lci^T, ^^'J 
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l:$ntl^«^ ttilx-^SCDI*, MOSFET 
Ql 2 tQl 4^60««««fcJ:oTJt«»/W l^^ 

[0 0 5 7] £a>V£ % AB?*— ^MCDO/Vf l"*A> 

»J«3n&Jt««fi^l/^;P©tfJ*«JBE^tMO S F ET 
Ql 4©y-h«Cft»$tl*CilCJ:oTtt««ft^m 

^Stl^it«»SV^^;KO«JEE^MO S F ETQ 1 

o i/t^** i u^Mzmerrzti&omttitxat* 

[0 0 5 8] ±ffiii^ffiC0MOSFETQl 2\t, ¥— 

CMOS-f >/^@BN4©A*fcfi^-5. CMOS 
'f>;W®RN4l4 1 *ff!MOSFETQl 2CDKI' 

7DOB<DAtHzfc?L2>o r-^(i]^777DOB 
tt. ±fB^>A7>ySA0ri>£om^£^LT#j£ 

nmwjfi/oojft^gtfjm. itrz, mmx\z 

7 ? -^A^ny7 7«CA^^n> 
i ^M7>^WA0(^)MOSFET 

qi 5©y-hfcft»3n*. 

[0 0 5 9] iOSJSWTtt, #^U^D»^MB0 
-MBn»©ajR»3&:»SlMP*irigk:-r*&*, 
t'J^Dy^MB 0~MBn(7)^ilV-X«CS 0-C 
S n fc*n*n«*l/TW3c«IIPBIIt l/T©V-X A 

[0 0 6 0] y-AA-fy^leJKSSOtt. »lcMH$ 
tlfcV»tf«* ^S^ty-AlftCS 0fc»«EEVPP£« 
^«P^t>^HMOSFETQ6t, #€r&*PS 

fc*iv-xic s o \z&mm& o v&&*&t*n^ 

>*;i*M O S F E T Q 5 RZf®&?% * 5 75: AM 7X 
tEj«£@»B V GICJ: 0 rajfcSftfc*n/Vf 7Xiffi 
V S £ft&*T* P >*;US/M O S F E TQ 4 jWR» 
:^MOSFETQ4tQ5it 

[0 0 6 1] Pft^fMOSFETQSoy-h 
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\Z\t, y ^jW5ef S 0 tiBilMPWE R A S E 
P^i^>^;HlMOSFETQ4C0y-h{C«> ± 

xmntwg&frmwmnp rog ^sstt^^> ^y 

>^;USlMOS FETQ5 0Dy-h{c^ ^Ty-hlH] 

&$&&Mwm^PROGt7uyt7mftmns o^s 

[0 0 6 2] **a*/«56fiW0K«LHiU»^ft:^ 
V>Tte, ±^®HHm-^ERASE^PROGI^ 

OSFETQ5*it>«$n$. J* 
y-h0BGia:G2©ffl*BWi, ±I2M^ERAS 
EtPROG(DD^^M "0" I^DTA-fl/^ 
P?t>^HMOSFETQ4<i:Q6<!:^ 

fc*7tt«fc*n*. *©*t*. »;~xicsoi: 

l*> ^>^l!8Jw$n^:MOSFETQ5tZj;0(5li^CD^ 

tO 0 6 3] »*&*»fffc*lr>TiaU ±G«£fN*tt 
fERASE^Ol/^T, f^MWMPRO 

7>Hy-Mgj»G4©tfJ^e^*t/ww^;pa:^: 

imztz. c<omm. mos fetq s^^>^wiL 

5. MW^ERASEOD')^ 
*nTMOSFETQ6d«*7*jBtSn*. ? 

a s> # )S«m^ soo;wi/ tr £ o -f > a*- ^ ® & 

0KG 2 <0ffirt«#tftA-f l"^Hc3;ft*. 
MOSFETQ4W7««lCSnW* i 
CO 0 6 4] ±!3«*iWfPffl^ERASE*tD^U^ 

T. f^KfiBf p rog*»/w |/^;ncsn$t 

*Wrtatt* Z£\Z±0 ±12;* ^ U^P^MBO IC« 

t$^«»M^PROG©/W I/^JHCJ; 
Q1->YV~Y®nG2<D&+imnifiuOV^)VtU 



(9) ^§8^5-2 9 9 6 1 6 

n&/t-f rxmBEv s^iy-x«c s o \zs-x e>n 

\ZXK>, t> Hy- hBRG 1 Offl»*WA-f l/^ 
$ntMOSFETQ6^7»$n^ $rc> ^ 

d y ^ ii^M^ s o o) d s J: o 7 > h y- 
^ p r o gco/w i^hc o / ry- h 0^g 3 <om 

50ffl^i^t>P^l/^oTMOS F E TQ 5 

io yw&ttstiTK*. 

[0 0 6 5 J ftSIMttCfcHTWU ±BiB*(W»«-9E 
RASE*VWI/^T, WZ&frfflWm^PROG& 

BOIC^liTH ^Wi^ERASEO/WW 

t^P7^iwt^so©/w w<;mc£d, ±>ny 

^;^MOSFETQ6$^>«Sgtr-r-5o ^tlK^ 

o> *av-xiics oictt»«jEvpp*«ftj»sn 

-5. f^M^^PROG^P')!/^ 
a? lc<J:D. ^>h*y-hl5lKG2CDttl^^VWU^;P 
$ntMOSFETQ4^7^1t^ # 
%&frfaffl^ P R O G O U £ V<MZ& 0 J 7f— h 
®& G 3 £ 7 > Hy- MhJ&G 4 ODtii^m^^lC D £ 
U^H:$n*©T, ^Ty-hfpj&Gsotf^M^fc 

a^l"^£ft?K MOSFETQ5^7^ilC$n 

[0066] »a»fpfc*v>Ttt, ±mm&fflwmnE 

RASE^WT> tta*«MfPROGd« 

t$\z\t. ^®y-x^cso«A^-r>tf-y>x^ 
m\zw&nz>. wz&&fflwmnpROG<D 

n V U^Mz £ 0 > Hy- h ®K G 2 ©fflA«-9*tA 
•f l/^;H:^^©TMOSFETQ4IJ^7^lT* 
0, SiiHi^E R A S E WA'f l/^li^Ct; 7 

y- f@bg 3 ©ia*awp>>K;irT»D, 
frMntm p r o g <d n o u^;nc>& i;tr > ny— h 

0BG 4 COa^m^DC? l/^T*^> Z. tfrZMO s 
FETQ5l^7WCfet), ^Dy^jl^m^S 0 <D 
40 D^U^J5i;T^>Hy-h®»GlC!)a*ffl^A 
< W^^T*^>^t^6MOSFETQ6IJ^^«|gT 

ftv^* y y ^co^iiy-x«lc s o &i§ittc0tti& 

^ERASE^ >/t«-^@»»C<fc DSCJflfc^P y 

^a««#*7>Hy-hiHiBfc«»u ^a^m# 
&±m*7>f-h\B\ftG 5©A*fc«»rn««kVi. ^ 
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[0 0 6 7] /\W7XmEE%£[H!&BVGTte > yx* 

— y-i h z d hmtimmmuo s f e tq 2 
jMBfcsaan*. coiewiiiRfctt, 
fpRoc^tM >n-^in»oai^m^tj:^T 

X-f ^fOT$n^Pft>^iMOSFETQ 1 £ 
rfrUTiSSffiVPPj&tftjfcsn*. »l:»(IRSn»^ 
^x^-mfiEICMOSFETQ2©y-h, y-X 

iCcto^H^n^o c<D#mmm\z. v-x7*nym 

^MOSFETQ3CO^-hJC^^n^o CCDMOS 
FETQ3CDFW >\*mmn& V C C Kg&KStlTV 

[0 0 6 8] t©Safi«-Ctt, MOSFETQ2 tQ3 

[0 0 6 9] H7fctt> C<0»Wfc«*«©-*Jfi«© 
¥«#EttSB^^n&A l>fcv-f * a n > tfn-* x 
XxAO^Dy^ 0^3*1X^5. ^^JS^UCD^ 

#^««ia«, ^0^^-c^-rci:3ic2^<D^^u^ 

^JE0!lTte> 2^t'J^^ DRAMtFLASH 

TglWCDRAM^^FLASH^ &<5 WSF L A 
S 6 D R AM^COx-^te^tfr^n^ £ 3 Stl 

So 

[0 0 7 0] ±l2co£5fcx-*&i££i?tgl;:T£fc 

ft, T>RAM£FLASH£<Dm-C<DT-*0&g:<Drz 
tb Ic^ Wg^readyl £ ready2 1 *tR 6 flS. L T> 
^^e>^DRAMCO^^7^^xpJ|gih^:0> FLA 
S H « D R A M<DfBteff$80 A' y * 7 y ;/£ UTO^fi| 
Utf^fcft^cfc^KcSnSo ZOTztb, FLASHU 

r Yvxi%i'*mctz^&z>\z^tiz>tt*>\z, 

Wf- 1 /Ott/Xy^r— >?^gR$c^ViTDR AM©fcM 

fcfcftj6D3nfe^TR^^©<Esi»f^s»^-r*«# 

DRAMt©WT^D«tD^frt>n««11SI«j^rcad 
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fy^^-^MCEBIl DRAM©RASBt 

*aic»«$n, h-r^-y;vm^wEB'bDRA 

M0WEBt«II:^n^ &*5> CEBttRAS 
BtU WEBlJDRAM/FLASH^f^D/ 

mz&^TU. WEBIC^O^^^»^-T^fc86lr 
JHt*&n«*>&. FLASHITIJDRAM/FLAS 
H £ jtflcT £ D/ F CD <fc 3 L T £ V >. 
[0 0 7 1] WTRH ^tl&UVWVUZZtlZt 
10 DRAMt-K^O, ^^ttDRAM^n^ 

^UT^-fex^pjggjc^n^. c&m, FLASH« 
Xf>/H#m\z2tiz>c {|fTRdVWU^;n:$n 

DRAM^e.FLASH'NOf-^lXttFL 
A S f» D R AM-v(DT-^feI«^n^. CO 

i:3lcm^TR*VWU^;n^^±^^lc, mnv? 

EB#V\<f l/^;^ D R AM^ ^ F LAS H^©t- 

?mm&fft>n, h^web^d»>km^flas 

Hfr$D RAM^<DT-?fcj£&nt>nZ> 9 
[0 0 7 2] m^readylKL F L A S HcOlfrffrRSg^TK 
# -ffl-^T&O, te2I^ICreadyl= 1 (/WHJP) cot 
tO^DRAMjWSttftStlS. ffi^ready2«, DRA 
M0«jf^#j&£^TM^T&D> &j£l$t;:ready2=l 
(/Vfl^W <D£Z0)frFLASHf)tm&fc2tlZ> 0 
[0 0 7 3] 08(C^ ±gSDRAMC0— mMWOftffi 
^ny^at^ftTt'i*. X7HUXA'77rXAB 
tYTKl^XA^^rYABli, 7h>X^fA0-A 
1 0^eA#£*l*:X^£Y^oy Hl^xe^S, 
7 H l/XX h D-y^RAS B ttJyAT H UXX h 

^ nXL£YUz£K)*t\?tmK)&tSo 

[0 0 7 4] ^^U7Htt, #£&<Ox-*i8§!T<hE 
^C0x-^j^B < h^e>J^^--^CDffi^x--^^(Data Li 
ne) ^ffKBEiasn^ftDjBU^r-^MttFaic^DW 

(Sense Amp)©— »OAW/J*^fc»3K$n«5. 7— K 
(Word Linem. ±iBx~^3l£iaXT<5J; 

[0 0 7 5] XrHl/X5r3— ^ (X Address Decorde 
40 r) X7h^XA*77rXAB$ILTA^^n/5: 

6. Y7 H PXt3-^ (Y Address Decorder) Y 
7Hl^AMty7rYAB^)iLTA^$n^7Kl/Am 

f**Ri/t, ±ftttffi ; T-?m&A&tim (i/o Lin 

e) l:»ttS*5*7AX-f yfOlRW 

[0 0 7 6] ^-f>7>^MAll ±EAa*»fcK* 
50 out ^bT^8WITI/O0-I/O7^6^ia$^ 
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T-ZX-ftrtyyy DinK&D&S; 

ft*. 

[0 0 7 7] *-f 5>yB&iaKTGtt, 
D-^RASBtCASB, 7*1 h<i*—7)Vm^ 

L. YL, DU CEftrmMA»*J«fctf*5. «± 
©«-®B^ny^tt, S*WICtt«*flDDRAMi:ra* 

[0078] n<Dmmm-c\*. dram^flash^ 
ft*. ±Eo«3ia>hp-^o«mi©fc«>^ «mie 

*f readyl tpuyZCL K& *»^-T«^T 
R#A££ft*o £/t> ±B7-fh^W;HfWE 

[0 0 7 93 IBSIn^hEi-^fcL «j«T*J:^«:lga 

i&WUfflWm^RASB, CASB> WEBSt^OEB 

@BTGK:g*_6ft*. CftfciD, DRAMIt ftffi 

ft*. 

[0 0 8 0] 02OlC«, JtlBD R AMCO^^&U 

KMARYtt, WfciWIRSftftV^ (SfOii 
ft«£LTW*Mlc^3ftTV>*. — ttOJPfrlcKIBS 

ft***?-** (try h^xii^ h«o do, 

DOBC, 7Fl/Xa«fflMOSFETQm£««S31ft 

£fcoTffi#$ftT*££2ftTV>*. 
[0 0 8 1] fatl/T**nfc«iT-»D0 ( D 
OBWfCte, H^U^V^X-f yfMOS FETOTRt* 

eft, ?y7#mftftmo£%x}** : ev±)wmiR# 
m\z2tizmz*>vtmzt<tiz>. zn\z&K>* mos* 

^tt, Mr-^iD0, DOBWCC/2 (H 
VC) ©7U^ir-S>«EE£*r*. WfcWRSnfeVi 
DRAM^y^Jt«Wfi^KfM#a««|BlCB^ 
ft*«£* ±^*B*§5r-*HD0, DOB^U^ 



(11) WHW5-2 9 96 16 

[0 0 8 2] X7Kl/Xr3-»^l »fc«RSftfcH 
y~h@&Gl~G4^Sfc*3§lCDy FWX^ri 
-^IsIKi:, *ffi®»UXDCR<D,fc5fc»2<D7Fl/ 

Iff *. ^0tCte> * 2 07 H I/XT3-y@B£i«t4 
1®&# UXDCRi:, miOTFUXr 

^-?mi&*mi&t%;7 (nor) y-MuKGi- 

[0 0 8 3] mi(OXxa-^[HlB*«l^rS4fi05y 
-hB»Gl-G4lt T&2fcf>;/ h£>7FUXM^X0 
B,X1B -X0.X1 0»*£ta1*fc£D4a0©y-K*a 

7 F l/X^rJ-^lHj&UX D C R J^TX-f s^KIIP 
^n^iy-MEMOSFETQ2 

Fft H5</tUWD0-UWD 3 fcA* 

<*ft*. 

[0 0 8 4] «7-HHF^-fA*WD«, JMfcm»UWD 
0^ft*tl/T«*Bl:^nTV>-&J;5l:, P5"v> 
^MOS F ETQ 2 6 >^MOS F E TQ 

2 7*>&ft*CMOS«M§M&, *©A*t«ff«BE 
WPV CH £CDfy)fi:«fr ZtLrcP?* >*)VMO S F e 
30 TQ24, Q2 5)^5i*Sn6. 7~KflUnR4"f5 

> ^ <*> xoco □ £ k <£ o p 3F r >*;H!M o s 

FETQ2 6©t>«^n, m^mj£VCCJ:DM 
OS FET©L#HI«E#*!:W'K< Sn^#EiffiV 

S F E TQ 2 4 00^- hfctt^ U ff^w p h# 
&*&£ft** P^t>«MOSFETQ2 5©y-h 

\zuv-Fmwo<Dmmmi3t)W&i<ti2>. 

[0 0 8 5] MOSFETQ2 5I1 HjgUlJBEV C C £ 

a«i"*;Mc-r*£#* ^coo^w^^ttTCMo 

SlElBOA^l/^^^ffiVCH^T^TtyyLT 
P^t>^MOSFETQ 2 6 ^St^lC^tt&fc-r 
*. dftfcJzD* #a«©»7-H«»C»^UJtCMOS 
* P >^;VM O S F ETQ 2 6 h 

q 2 7 t©m-cii«®«^tB**n*osi»<t>©-c* 

So 

[0086] xr\ti>x7 : 3~y&±m<D£$\z2ttm 
?z>ct\z£<oT. m2<Dxr ^u^a-y^i^m 
so jerrsm&iHj&uxDCRofc:^ mm) tv-vm 
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[0 0 8 7] 7-H«la>a«fi!li:liI»©»%m(i«J:0!)ra 
l:l^^fy? : MOSFETQl-Q4^W^ 
^n^COX-f^^MOS FETQ l-Q4COy— hid 

ft, -etiic^b^»7-H«iwo-w3Jc^ji&$n^>s 

SFET<Dfr&*yftm\Z. fltJCOX-f y^MOSFET 

[0 0 8 8] S)9Cfl ilHFIash^eDRAM^W^ 

WEBC0O^U^^J:DFIash^^DRAM^CD^ji 
t-H (D R AM$eu£; Yes) ?Wf^$*l£. 
[0 0 8 9] £0>&3HE-KI;:£V>T, readyl=CK read 
y2=l, X=l , Y=l T\/Q7=Q<DVjmWt&&ftt>tl&. read 
yl=0fc £ DDR AMiiF lasbK£ 0 readyl=Hcii 

[0 0 9 0] Flashy ready2=lK: J; 0^k$nt± 

xx=i , y=i fr$u&m\,tmbti* pmmhtti/ 

0^^m^m^«r2lffl-r^a:readyl=llC-fey hUT, D 
RAM^^ready2=ltcir^ h^tl^TCOW, X*>A* 

[0 0 9 1] ±EFlashKJ;£readyl=l(Diiy h\Zfct 
TD R AM^ftft$tl, I /0©f-^ 

£5>;/^Lfcf£l;:. ready2=0fCUir>^ Cftic 
£0* FIashteX*>A^#&lc£n*,, «HT, DR 

AMtt^-f m&-fic3*l ±eh&7Fuxx=i . y= 

1 £7 f -*0««&*lkfls£fr9. Z<D'&\Z, ready2=l 
fc-iryhU Y7 K^X£Y+l fcXtf-T*, M7H 

[0 0 9 2] ±I2D RAM^J:^>ready2=l(7)^ ! y 
UTFlasbOTg&fc^n, X7KPX£X+ 1 KM#r£ 
ttT, H l/X NTft V> t £ ^«readyl=OIC U ir y 

h£i*\ aMBU-F^-FKA*. Z.tl\z&r). X2.Y2 

fe3l#ift7T*£, «fl/07^WW (=1) 
[0 0 9 3] HlOfclt ±B2DRAM^£Flash'\CD 
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fWE B (DA-f l^HC J; 0 DRAM^^Fl ash^Ofe 
St-F (DRAM(BSi;No)^«^$n«. 

[0 0 9 4] KlC*t»T, readyl=0, read 

y2=l, 1*1 , Y=l % i =0TI/07=0CO«J^^frt>n 
•5. readyl=0lcj: 0 DR AMUF 1 ashler 0 ready l=ltc 

[0 0 9 5] FlashlS, ready2=llc £ 9f£ft{fc$n±^ 

fl^Jfcn*. m^I&f^O»7lCiDreadyl=liC-feiy h 
LT, DRAM^e>ready2=ltC-fe!y h^ntTO^X 

*>A*<#»fce3&>fts. 

[0 0 9 6] ±12 Flash IcJ: £readyl=l#iry ^5 
i» ready2=0JcU-fey hUTF!ash^X^>AW^Ig{C 

FK£n, ftSI7HUAX=l , Y=l ^^K^Wb^fT*) 
tl, ^9SStfi^^I/0^eriJ^^^to*r-5iread 
y2=li;:lry KT*. 
^ [0 0 9 7] ready2=llCI&i;TFlash«^>n:$nT± 
&DRAMfr$Mti2n?tT~?* : T~-*yy3 1 \zmr) 
i = i + 1 fc-f >?D;*>h£i*S c \&7\Z 

R AM^ ttT±E£><fc 5 1£ F 1 aslKD^-* ^ 

y?lzmK>&*tLZi£^ ±E©»fWlWA&n*. 
f^fr^ DRAMIJ i = 7fcfc**Tttreadyl=10>tt 

«icB^n*3^e> 7Fux&y+ iic-r>^u^>h 

U ready2=0lcU-fe«y h LTHofc^FlashfcX^WI 
< Vm \Z b T# 6 ^CD^^tfi L^rtr^o 
30 [0 0 9 8) ±m<D£5U®ft<D&r)ML\Z<i:K>, 8A 

— ^ y y ^\ZW 0 i& t . F 1 ash«readyl=0(C 'J -fe 
yh^iir^o dtllr^DDRAMT^ YTHUX^Y 

O-fe;^ 'J7l/y >-^^6- H K A^5. 
[0 0 9 9] Flashy i = 0 \ZV U 7 Lftmz* ±12 

%\zm%&/u?. X7Hl/X^X+llCM|fT^it^. ^ 
LT, XT Hl/XW/8©g«7 Hl^XT^^^IC 
tt, readyl=l»ciry hLTX^>AW^JCA^>o T^: 
^b^, FIash«readyl=llC^UTDRAM^^k$n 
Tready2=0tCUiT!y Kf^CDT, f?t/ready2=lK:ir y Y 

JT^X * >AM WifcB^tMS. 
[0 10 0] £^T. ^KDRAMtFlasht-CSfcfy 
hr-XDr-flfcm&Smfs *>t* FlashT^^^ 
^fr^n^^VioKjf^&^TK^X^T^^jgTo Wt 

-Tl/^HCL, ±EOJ:5«:ea»^S*T"rs. CO 
DRAMO^~^«^TFlashffl!ltCte^$nT^ 
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\,*Z>ttWKb, DRAMTiSX*>/\Mt£SB£ftD-£ 

U 7 1/ -y £fr 5 SSsfctffcWg 0 ±^a>£ 5 U 
[0 1 0 1] 01 1 iCEU ±iBFlasba>£DRAM'M£> 

B<DP^ l/^;KCct 0 F 1 ash^ 6 D R AM^0f-^fe 
jt^e-FJC£tl£. ^COi^, DRAM0«£l3>hD 

— F I ashco^*— ha>ho-7 <DW)mZi&&U& a 

mm i^^nws^R asb &mm i>r? d ^ ^/wx 

[0 10 2] ±fe<Z)£5&^D>y^/^XK:<);D, itffB 
09^1 0^$n^J:plC2t?<D^^U^^yDR 
A M ^ F 1 ash t COffiTO ~>-^r > ^ JPfc^-*' fe^K 

- Fi8:£<h 2 n *y £?/^X £ <Dm%*w t>&iz-rz> 

[0 10 3] 012l:ft ±iBDRAM^^FIash^\(^> 

E B l/^;i/{Cck 0DRAM^6F lash^CD?—? 
^jg^-KK^n*. JiiB^lCDRAM 
co|fe^n>hD— ^^>Flash<D^— hzi>hD— ^coK) 
mz&&U9Uy?/V\sXCLKl>\ 8W2H8^&irr 

j6Mt«:ceb) &mmLx2ay?/vv7>tfAj}2tL 

[0104] 013 m7<o&o \znw>~wr— ? 
*kmmfc*ft 5m&<D f iash^u <D-mmm<Dtof&7 

g*f$fcgB#te> ®6\z7R2tutmmw£mm-c&z> 
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DRAMtR«fc«g3>hD-;HHliS (CoDtrol)tlS 
j£7 KUX#^>*(Add.counter )*W^6n5. £ft 

£. ^ntCftAT, I^CEB (RASB) ££D>y? 
A^lCfM^*fc<DTfc^Tt>J:V^ 

[0105] 01 4\z\t. z.<D$zmz&z>4&<D-mmm 
<D*m#&»mwt£*n&m v^T-r ^ o a > t^-* 

mmsmmm^ vm<oi>RAM£9M<!>FLASH\z 

-iSlzmVZtiZ. HHTtt, 5M3©»S«:#BICTS 

K^snrv^o DRAM<hFLA 
SH£B§K®&:/D*y^ HWfy/'tbTl^ 

[0 10 6] ^(D&mmxte, 2~Z><b*^)^y7VR 
AMtFLASHtOf-^M MWTy^&lfn, 
20 Trty^-i?<DftM\Z&\,*TfTt>tlZ>&5\Z2tlZ>. M 
^M^^^H »7©^J(D<fc5l:DRAM^ 

JLCDfcj&IC^Tte, DRAM<7)|Bti^S^^LT, F 

LASH<Dm»®m**%\r*z£&m>T, mopn^ 
[0107] "r-fcofemmmt, flash^dra 
h**u 4&ij\za>hti--)m*:m^xmz&&W)ft 

30 &2iZZ>£5\Z-?Z>o CUT, CONTH 3>hD- 

y^/U^xfcgtfT* ±Er-^fell:^-a«y 

[0 10 8] ACUiTKI/X^^^WO, DRA 

^$ii-5. AC2t>7Hl/^^>m^ FLA 

#«r%^$it^o RTMH 'J7l/y->affl^V-T 
$>0, x-~^^^lR)tC^UTDRAMC0-fe7^ l J7 

TG«^-f^>^1f^U-^T^D, RASB, CAS 
B. WEBRTSOEBm<DDRAM<DW)mz<&&te&m 
21 ^ >^/^X Sr^^^S. 
[0 10 9] vX^A^Tte, f-^^yX^^iil 

jEvcctvpp ©«j»»i«i&tf 3 u v-m&i*mit\z 
5^ [oiio] z.<r>$kww?\%. mm^y^fum^y/ 
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<D^^?n3>¥zL-?\z£0fflW^y7&m&L, 2 

tarn t mmz LXT-fKSk&ns* ? kt* z. t& 

[0 111] 01 5\Z\t, DRAMCD-HSS^CDtf>ffi 

B0#^£nTv>£ e rcomg^iTii. dramsdi 

[0 112] 01 6ICfcJu d©58WK«a^««:E*S 
©*F tt* 7 -f 1r fc J: o y y * > * > ^ /I y H t 

& x 71 J r\z&'oT ; ?-y7<Dfty : fj yyny 

[0 1 1 3] d<0*16«Trau 7l/-AWi5«ft- 
fcfti\zmtiLZftZ>±7 I'-AlC^UTD R AMfy ^ 

A£^5^i*:7U-AIC&j^2*, ±IBDRAM^ 
y70±fflZF\ashTy7<Dmmfimfr^&-DTWLte& 

o&o\z7v-uMttxmm^nz>. ^nicj:o, /t* 

tlZlZhfrfrt)*?. ¥*fME«£B<D*«#tt£^y 

[oii4]0i 7iz\z. mi 6iz7*i,rz¥m&mfem 
o-^@^^&«jii^$nTv^o mzmm^nu^ 

RAM^yy^^n^7P--AiC^LTA>^Cck 
Ktm&mzmmZtlZ. ilCO^^CDDRAM^Flash 

*^S:±^rr6]iC]i^TDRAM^ 1 »>ryRt/F!ash^ 1 tyy 
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TD RAM^y F lash^y :/<&«»©F!r?«K 
ltffi£^A*#>5r^ >9rty Ffc&7>f -n:£DStt 

[0 115] y>r;VA«, mmo&otz^v^&m&t 

Id 3 ^CD^>y :/£ 1 ~Drtytr-i?ft\zm±-rz>®&\Z 
\Z, ZOF\ash^y7<D±m\Zf)\ XliDRAMfy^ 

oTmzmw?y7&mm\zmto&t>*&2>j:5\z?ritt 

[0 1 1 6] 01 8lt«, (A) CDRAM^^UW 

^u-fe^o-SMSwovww^^sn* (b) ici*^ 

[0 117] 01 9lr«, (A) fCFLASH;**:'Jtf> 

^^y-fe;Ko-nj8«co¥ffiffl^^$n, (b) tra 
*n\zMfcvrcmm»ft*mt<tiT\,>z>. flashy 

UMos^si^n*. 

ions] 0i8tsi 9\t, mmcmRrffifrti 

X^Z>. Z.<0&o\Zl)RAM<D* : £*)"t)\>(DV'1X\Z\k 
^TFLASHO^^U-fe;i,01t^X^^/h$^. U 

02 io*js«<z>j;5fc. Si*&#i&ft^i8£ii 

f^Wfc&K:, ^O^33l5l^C0^tiDRAMJCJt^T± 
^BMRfc^D, ^MI^i;DRAMf7^tFLA 

[0119] ±m<D£o\zmcm&®m*&~D2mm<D 

**V^y7<DV4Xmz&mV\ZX$Z>t^ ; 5Z.£ 
\t* 01 6<OmmW<DJ:5\ZVX2*D<D**:Vry7& 
££fc>1*T 1 ~2<DKy'r>-i;\zm±-?Z>±X\Z&lbX& 

[0 12 0] 02 2CH ^©XWCff^^VfMBttS 
B^ffiV^c^^r'J^B (DRAM+FLASH) \ZML 

tvcc, vssarxvpp«>«jBEs«*-r*. 

[0121] ±E<z><fc'5Kfiaffl*»^K«snfe^x 
ASH\ztt*rzm£»&&m&fc^£$\z\*. c<omm 
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[0122] ±f£,mj£m<Dmm<D®m&*:z^tz\z 
[oi2 3] iEmzmmmm&ff5t$\z\*, cpua* 

M (D t 5 - * £ F L A S H \Z mm $ itfc Z. £ L T£ 

mm<Dmm&frt>tiz>o z.n&^tmmz&v^ fla 
sHCD#£&A.iHj&tei ojy®nm\zmm2nz>&* ± 

m<D£ 5 \ZD R AM 

AliDRAMlC^LTfT^cfc^iCL, ®£jg0rl$CD*F 
L A S H <DWZ& A. £fr 3 £ 5 K*f* C t J: o TlHStW 

OjS»rSr 1 BJc2 0CDSiID'&TV^fTO , bcot*r'6t, 1 
0 7j/3 6 5 X 2 = 1 0 O^tfcD, 
*U^@tLTt>l 0^&±^fflnjggfc*. L^t>, -5r 
-*&SK:fctt*5r-^CD##&;U*, DRAMiCtfb 

[0124] ±eostiiM^6*6n&ff^»jRa, t 
( i ) &%mzm%&&£m&mmzz ntz 
2#Ti^<D*mftm»mm&mm'z>z.}i\z&o* m 
{t£*m%&* * u ic«r *8#«^®«*©iws€«i 

<t^>^, ^^jS^t-^fflftCRAMCD^-^^^ 
[0 12 5] (2) iE^aBfittco^^y^yytU 

Ty-f^-^^^SRAMi^V^^iilCctO, PO^CD 
2 ^)(Z>^ ^ y ^ 5; :/£ 1 ~D<DM&&t>ltZ> £ 
[0 12 6] (3) ±IB?fim%&<0**:V7y7.£R 

® fcttia $ * 1 1 1> t n-j* n^o^ v 7* y ? ± x*r 

*&&mn?ZffiW%i?&mvz>z.£\zJ:K). rty>r- 

votomvvttf&r&m^vmmAmmizfr &*£},> $ , 
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[0 12 7] (4) ±EW»ttO^*U^ty^lC- 
[0 12 8] (5) ±K&mR&<D*W?y7tR 

AM?y?\z. tn^n^mx^-^^mmzmm^ff 

[0 12 9] (6) ±&^n&&<K>*^)?'yy\zn 

LxftBfrz<Dmm7?-tzttm\z-rz>££\z 1 kv, 

[0 13 0] (7) ±i2^t0^^^7^R 
AMfy ^t«L OCS^ICcfc D 'J - Y7 U-A\zmm 
^^U-K^bT2^^--/^^>5r^^c[)i| 3T 

tiz>&? m&t>2 nxn$i 2&z>-t\z 
a? [0131] (8) «a»fc»*a*tiHa^«ic 

[0 13 2] K±*«W#J:0^*n^«W&*K«tC 

*&SWirC&££t^5£TfcftV>o fclAtf, RA 
MH ^iRAMOia^f-f y^iRA 

*»fp t> h >^;p^&^*r ^> F L T OXS^M N o 

[0 13 3] ^t5>y^!RAM^^^, 7H 

t>2-&z>*><Dx&-3TbJ:^. z.<o^ur 

*miil<rzm&\Z\Z. -etl^DTFLASH^ODW 

36tt* ^ y feast Lfcr h ux^^ito j: ^ (c-rn^ 

«T^d:€r, 01 6£}ZM\Z2~3<D?-y'7<Dmffi&Z:^ 

^ffii^r^^o TMt/r^ 7 a ostft-r s y - h tea 

i z><nrty*-i?\znmi<-&zmdL}z* m* 
<Dmmmm&mz>z.£tfx&2>. z.<D%mz* ram^ 

mftm&mm£Lx&<mm-c&z>. 

[0 13 4] 

so mw<D%]%:] *m\z&^xm^2tiz>$zw<Dot>tt%. 
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%.®%$L<DMfii&m<L*D^ mm*mm-rz>mzRA 

?0T&£. 

[0 2] Flashd^DR AM^COt 1 — ^feiHtdf^Srlft^ 

-r-src^-^^^-r^n-^^- h0T&*. 

[04] Flash^^DRAM'NCD^r-^^iljf^^^ 
?Z1tti><0--$£mm$:7Fc?*'t a >^0T££o 
[0 5] DRAM^^FIash'NCO^-^lgii^^ra 

[06] Flashy^EUcO-^^I^-rrt^^Dy^S 

*0T&£. 

[08] D R AMO-mWS:itrt«^D y 
*. 

[09] Flashy DRAM'NCO^r— ^CSAf^%R9! 
T£fc&0-^WD;7D--^- h0T&£.> 
[010] DRAM3&>£Flash^CDx-^&3^f££Ifc 

[011] F\ashfr6DRAM^<DfemW}ft<D--M&7K 

[012] DRAM^^FIash^coKM^O-011^ 
T*-f S>^0T&£. 
[013] Flash^^UcDte©-^^|^-rrtg?yD 

[0113 

easb mjijnjnjnji_n_r~" 

to ! L 



5-2 9 9 6 1 6 

oT<? 

[015] DRAM©-*JMJ&^rbr>EBB-C* 

[016] z<Dftmz«**m{*mtemm<o-mi&mz 

[017] roX«{C«d¥«me«KBO-ftlKM« 
[018] DRAM^tUCD^tUtiWffiS^H 
[019] FLASH^^UW^'JtWIMi 
[02 0] DRAM(P^U7W<i:X&tf>7KUX3& 
[02 1] FL ASHCD^U^y hMAT£-lE-CO£g 

[022] z<D&wiz&**mft&fe&wzm^rz^ 

DR AM"'^ y^lRAM, FLASH, Flash 

AB-7Hi/x;a db-t-^;u> cb • 

W/U, MAT-^tUV^h, X-DEC-Xxa 
Y-DEC-Yfn-^ S. A-t>X7> 
XAB-X7 YAB-Y7HI/X 
/^77, TG»^-r5>^^0», MA-**f>7 
>^> Din- -x— *X1lrty7y* Dout -r—PMh 
CONT»a>hD-m AC1, AC 2 

DB-t-^^77, C LK-^D 
y^5B*lHf» 4 MARY-^^U7K, UXDCR- 
SMS^n— ^EIK, UWD0-UWD3-9-HWBB 
[«J&, MBO-MBn-^t'jyD-^, SSO-SS 
n-'-y-XX-fy^HK, SA0-t>X7>^, WA 
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™* Lnjn-JijnjTnj-Lf - 

to I L 
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[09] 
Flash— DRAMfciS 



[01 0] 



1 0 



No 



ready 1=0 
ready 2=1 
X=l 
Y=l 
1/07=0 



.Yes 



(DRAWEE) 



(DEAMSS) 



DRAM 






fyif 1 
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|ready2=fi| 
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| DRAM write 
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ready2=l| 
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Y-Vl | 








| Flash read \ <r- 



readyj=0 
ready 2=1 
X=l 
Y=l 
M) 



DRAM ^Flasbfeifc 



DRAM 



END 






Yes 




f 





No 



ready 2=1 



No 



i=7 



No 



i 



END 



—390— 



(23) 



2 9 9 6 1 6 



[SI 3] 



01 3 




—391— 



(24) 
[01 4] 



4#§8¥ 5- 2 9 9 6 1 6 




-392- 



ftm¥S-2 9 9 6 16 



[01 5] 

HI 5 



— » 




1 


^28 


VSS 


<— 


DQ1 


D 


2 


27 


Q 


DQ4 


DQ2 


NC 


3 


26 


NC 


DQ3 


— » 


WEB 


4 


25 


CASB 


«- 


-> 


RASB 


5 


24 


NC 


OBB 




All 


6 


23 


A9 


*— 












— » 


A10 


9 


20 


A8 


<r- 


— » 


AO 


10 


19 


A7 


«— 


— » 


Al 


11 


18 


A6 


<— 


— » 


A2 


12 


17 


A5 


«— 


— > 


A3 


13 


16 


A4 


<— 


— > 


vcc 


14 


15 


VSS 


<- 



[01 7] 




mi 8] 

(A) 




-393— 



(26) 



4*BB¥5-2 9 9 6 1 6 



[020] 



02 0 



l/CO UC1 VC2 WC3 



Uqj U02U03 L, r j o4 ; 



MARY 



DOB- 



DO 



WO 



J C . l Cs l Cs 

H 



3!- 



VCH O 

wph o 

ftl 0X0 P 



S*>r"-ir 



lr 1 

I I! II I 
lUVD ll LIUD2J IUWD3 
UWDD I || || I 

l_J|ll J 



iQgP. 



XOB-r-v 
XlB^i-> 



=0 
=0 



0X1 

0x2 
0x3 



J q2 J q22 iL 3 



UXDCR 



—394— 



(27) 



*JM¥5-29 9 6 1 6 



l®2 1 J 



12 1 

SO PROG ERASE 
=fc=l 



ivcc vpp 



i tQ3 T PR °s 




LVCm 



CD 



01U 



vcc 

QU 



vcc 



•J I 



SAO 



Nf 



DOB 



pRoB HqQi7 

WAO VPP 



-395- 



(28) 



2 9 9 6 1 6 



12 2] 



[2 2 



±fSM 



: (Ni-Cd): 



vcc/vss 

CVPP) 



PDN 



DRAM+ FLASH 



END 



CPU 
(MPU) 



CLK 



(72)%^# i;m «- 



-396— 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



LJ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




